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CAMOCOMNPSMKEHHOCTb 3JIJIMNITUYECKUX ONEPATOPOB

W OLLEHKH 3HEPTFETHYECKOIo TUNA BO BCEM R~
1. BTOPOM NMOPAINOK

B psine pator [1—4] 6biiu nosyuenbl 1OCTATOYHBIE YCJOBHMS Cylile-
CTBEHHOH €aMOCOMPAKEHHOCTH LIHPOKHX KJacCOB MIHINTHUYECKHX Onepa-
TOPOB UYETHBIX MNOPSIAKOB B L, (R") M OAHOBPEMEHHO — CXOAMMOCTH
HHTErpasoB 31HepreTHYeCKOro THNA A5 HUX C HEKOTOPBIM BECOBBIM MHCHH-
tenem*. Tlpn obeyxkaennn satux pa6or M. III. Bupman npupjex moe BHH-
MaHHe K BOMpPOCY O MOJyUYeHHH OLEHOK J/isl Ha3BaHHBIX HHTErpaJjoB B HOP-
Me rpauKka COOTBETCTBYIOLUIETO OnepaTopa, T. €. 3HepreTHuecKux (Mau
KO3PUHTIBHBIX) OLEHOK, 3a Y10 51 HCKpeHHe eMy NpH3HaTeJseH.

B nacrosiueil paGore TakHe OLLEHKH YCTaHaBJAMBalOTCA nyTeM Gcuee
TIIATENbHOTO npoBefenns paccyxaenuii [1—4]. [IpeaBapuTenbHo MBI Bbi-
BOJMM HepaBeHCTBA THna [opAMHTra BO BCeM MPOCTPAHCTBE (C BecoM) AJsi
(GYHKUMH, He npeanosaraeMbix (UHHTHBIMH. [lis BeipaxKeHHil BTOpOro
nopsiiKa, BO3MOXKHO, HECHMMETPHUHBLIX, MBIl paccmMaTtpuBaeM 00OCILEeHHbIe

no psAAy HanpaBjeHuii ycioBusa THna Turumapma — Cupea [1, 2, 6],
B TOM uyucae u tuna [8].

OGo3navaem (-, -), ||-|| ckanspHoe npoussefienue W Hopmy B L, (R"),
(¢, +), |*|—T0 ke B C". B wunrerpanax no Bcemy R" npejeJioB He yKa-

3biBaeM. [lo.aaraem Bcrofy 0 - oo = 0.
§1.Ypasueuune Ulpeanunrepa. Teopema 1. [lycmo one-

parmop
ek o g il (1)

- € KOMNACKCHOBHAYHYM NOKAALHO O02PAHUYEHHOIM NOMEHYUAAOM q yOo8Ae-
meopsem npu Hekomorox &€ >0, K >0 ycaosuio

Re(Lv, v) > (L¢kv, v) (2)
npu aoboix vEC,, 20e Lex = —eA — KQ(x),
l<Q(x)< oo, |QM2x)—Q2E|I<K' |x—El (3)

Tozda npu aobom €, € (0, €) naiddemes C, = C, (&, &, K, K') maxce,
4mo cnpasedauso Hepaseicmso muna I opdunea

Re(Q7'Lu, u) > &[] Q7'2Vu|? —C, [ u| (1)

\

npi W€ D(Lmax) ={u€Ly (R":LucL,(R")} (Lu noHumaercss B cMbicae

c6o0menHblX ¢yHkumi. PaBencrsa Q7' (x) = 0, a Bnocaenctsun u VP (x) =
=1 1na MHOKeCTBe MOJIOXUTEJIbHOH Mepbl He MCKJIOuYaloTcs).

* MHoroyncjieHHble NPHU3HAKH CYLLECTBEHIOH CaMOCONPSXKEHHOCTH AHbdepeHun-
aNLHLIX ONEPaTOPOB M JIMTEpPaTypHble yKa3aHusl MOXKHO HaiTH B MOHOrpapuax [5—7,
}0. M. Bepesanckero u 10. I Konapatbesa (1988), M. Puna u B. Calimona (r. 2,
1978), B cratbsix |1—4].



CnencrBue 1. lpu nmwobom e,>0 Hatidemca C,>0 makoe,
4mo
(QVu, Vu) < e, |QLulP+C, |ul® <

<eg||LulP4Cyllull®, Vu€ D(Lmax)- (5)
Saneyanue 1. Ecau B (2) nonyeruth € = 0, 70 yTBepKieHHEe Teope-
Mbl 1 nepectaer GbiTh BepHbIM jaxke npu Q = 1, Img =0, 1. e. xoraa L

noayorpaunues Ha C; , xotsi, kaxk nokasan A. §I. Ilosuep eme B 1953 r.
(cm. Taxxe [7, B]), onepatop Ilipeannurepa (1) ¢ HenpepLIBHBIM MOTEHLHA-
JIOM B 3TOM CJlydyae CYILeCTBEHHO camoconpsikeH. Ilpumep opHOMEpPHOTO

nosutuBnoro a Cy (1, co) oneparopa llpenunrepa Lu = —u" 4 q (x)u,
g (x) = 2x~% — 4x% (7 sin x* + 4x%cos x*) (2 + cos x*)~Y, ana KoToporo
He npu BceX u € D (Lyax) CyuiecTByer npejes unurerpasa Jdupuxme

’ x

lim § (' [2 4 q(t) lu|?) dt, (6)

X— o |

npunaanexut Jk. Mosepy. Mbl cefiluac noxakem, uTO TakkKe He A/

Bcex U€ D (Lmax) Oyfter ¢’ € L, (1, oo). [TosutuBHOCTH L ceayer us toro.

uTO ypaBHenue Lv = O nmeeT pelenne v = x2 (2 4 cos x*) 5 0, |<<x<<oco,
o0

Bropoe peiuenne u (x) = v (x) S v~(t) dt € D (Lmax), OHAKO JIETKO BHAETD,
X
uTo S[u’ (x)[2dx = o0
JdokaszatenbcTBO Teopemnl l. B [2, c. 742] nocTpoeHa Takas
OYHKLIHA (pR(v)ECo, uto @, (x) =0, (lx| > R); 0< ¢ (x)<Q” %
X ()< Vo, (0] <K =K (K ¢,(x)>Q~ 2 (x) nokaabHO pas-
mHomepHo 1Mo XER™ mpu R —oo. IlycTo u€ D (Lmax)N1C™. Tlonoxkum
U, =@y (x)u (x) €Cy. Kak noxasano s (2, c. 747]%,
el Re(Lup, up) e 'K ufl? > [ Vug |2 (7)
Ho npn sobom a>0 .
| Vugli®* =i 9xVu + uVo, | > [ @ Vu > —2|| uVo, |l - gVull >
> (1—a?) || Vel —a2Kilju 2, ®)
a taKk Kak i Lu, = qﬁet‘zLu + |uVe, 24+ 2iIm(uVe,, chVu)—V(}ulzx
X ¢V®p), TO B CHNY TeOpeMbl Ocrporpajackoro—Iaycca W CBOHCTB Pp
Re(Lug, ugp) < Re(2Lu, uy + K}jjulf
Otciona u u3 (7), (8) mpu u€ D (Lmax) N C™ caenyert:
Re(@zLlu, u)>e(l —a?)(92Vu, Vu)y —[K + K} (1 4- ea™)] « |l u!l% (9)

* B [2] Im g=0. Ceituac B cuny (2) nveem: || v up |* = —(Aup, up) = e ((Lex+
+ KQug, up) <e'Re(lup, up)+ €K | ujl>

+






